How important are gender differences in pharmacokinetics?
Gender-related differences in pharmacokinetics have frequently been considered as potentially important determinants for the clinical effectiveness of drug therapy. The mechanistic processes underlying gender-specific pharmacokinetics can be divided into molecular and physiological factors. Major molecular factors involved in drug disposition include drug transporters and drug-metabolising enzymes. Men seem to have a higher activity relative to women for the cytochrome P450 (CYP) isoenzymes CYP1A2 and potentially CYP2E1, for the drug efflux transporter P-glycoprotein, and for some isoforms of glucuronosyltransferases and sulfotransferases. Women were suggested to have a higher CYP2D6 activity. No major gender-specific differences seem to exist for CYP2C19 and CYP3A. The often-described higher hepatic clearance in women compared with men for substrates of CYP3A and P-glycoprotein, such as erythromycin and verapamil, may be explained by increased intrahepatocellular substrate availability due to lower hepatic P-glycoprotein activity in women relative to men. Physiological factors resulting in gender-related pharmacokinetic differences include the generally lower bodyweight and organ size, higher percentage of body fat, lower glomerular filtration rate and different gastric motility in women compared with men. Although gender disparity in pharmacokinetics has been identified for numerous drugs, differences are generally only subtle. For a few drugs, e.g. verapamil, beta-blockers and selective serotonin reuptake inhibitors, gender-related differences in pharmacokinetics have been shown to result in different pharmacological responses, but their clinical relevance remains unproven. In contrast, gender differences of clinical importance have clearly been identified for pharmacodynamic processes such as QTc prolongation, and intensive future research efforts are needed to assess the full scope and impact of pharmacodynamic gender disparity on applied pharmacotherapy.